Multivalent DNA binding complex generated by small Maf and Bach1 as a possible biochemical basis for beta-globin locus control region complex.
The human beta-globin locus control region (LCR) is required to properly regulate chromatin domain opening, replication timing, and globin gene activation. The LCR contains multiple NF-E2 sites (Maf recognition elements, MAREs) that allow the binding of various basic leucine zipper (bZip) proteins like p45 NF-E2, Nrf1, Nrf2, Bach1, and Bach2, in some cases as obligate heterodimers with a small Maf protein. In addition to the bZip domain, the Bach proteins bear a BTB/POZ domain, which has been implicated in the regulation of chromatin structure. We show here that Bach1 is highly expressed in hematopoietic cells and constitutes one of the two MARE-binding activities in murine erythroleukemic (MEL) cells. We further demonstrate that Bach1/MafK heterodimers interact with each other through the BTB domain, generating a multimeric and multivalent DNA binding complex. These results strongly implicate Bach1/MafK heterodimer as an architectural transcription factor that mediates interactions among multiple MAREs. Such a factor could then provide a model for assembly of the theoretical beta-globin LCR "holocomplex. " Other BTB domain proteins have already been demonstrated to be involved in remodeling chromatin, and thus this class of proteins likely promote the formation of nucleoprotein complexes required to establish the architecture of regulatory domains.